Based on the nonlinear finite element software, the mechanical properties of polyurethane filled double skin steel tubular (PFDSST) members with different hoop coefficients and slenderness ratios under axial compression were studied by nonlinear finite element software. 
INTRODUCTION
In this paper, a new composite pipe form is proposed, in which the polyurethane elastomer is infused between the inner and outer steel pipes to form a new composite component-PFDSST members with Circular Section, which has superior properties to a single steel structure.
THE MODEL OF FINITE ELEMENT

Model and Parameters
The author couples the z-direction degrees of freedom of all nodes on the top surface of the steel-polyurethane composite pipe, and then performs z-direction loading.
In this paper, nonlinear finite element software is used for modeling analysis, and SOLID45 in ANSYS material library is used as the unit. Steel material selected Q235, yield strength = 235MPa (steel thickness less than 16mm), elastic modulus E = 2.01E11Pa, Poisson's ratio = 0.3; Polyurethane polymer material used in interlayer, elastic modulus 480.22MPa, yield strength 24MPa, Poisson Ratio = 0.476
[ . According to relevant research, steel and polyurethane composites do not peel off when they are damaged, so steel and polyurethane in the finite element model could not consider the slip problem.
Component design
The component is composed of an outer steel tube, a polyurethane layer and an inner steel tube, wherein the thickness ratio of the polyurethane layer and the outer steel tube is more than three times to prevent the polyurethane from losing its original effect, resulting in stability and ductility of the composite tube. Each of which contains a number of specimens (classified according to the length of the specimens). The main dimensions of the components are listed in Tables 1-2. 
RESULTS AND ANALYSIS PROCESS OF FINITE ELEMENT CALCULATION
Ultimate Bearing Capacity
The local buckling of the steel pipe is the key to improve the ultimate bearing capacity of the steel-polyurethane composite pipe.
Where: 
Influencing Factor
In this paper, the axial compression properties of PFDSST members is studied with the change of hoop coefficient and slenderness ratios.
INFLUENCE OF HOOP COEFFICIENT ON MECHANICAL PROPERTIES OF COMPONENTS
The size of the hoop coefficient directly affects the stability, load carrying capacity and ductility of the PFDSST members. There are four types of components in this paper, each of which has a different hoop coefficient (see Table 3 ). The smaller the hoop coefficient, the smaller the binding force of the steel pipe to the polyurethane. As the external load becomes larger, the middle part of the member with a small hoop coefficient is prone to obvious lateral displacement. At this time, the longitudinal displacement of the member also becomes large, which results in the longitudinal bearing capacity of the steel pipe and the polyurethane in the member not being fully utilized.
EFFECT OF SLENDERNESS RATIONS ON COMPONENT PROPERTIES
It is found in the summary of the axial force-strain curves of the four types of components: the ultimate bearing capacity of the component, when occur overall instability phenomenon, as the larger of slenderness ratios, The ultimate bearing capacity of the component has a large drop, ductility is also getting worse.
Working Processes of PFDSST Members
In this paper, the curves of the four types of components are analyzed and summarized. The working process forms of the composite pipes are divided into two categories according to the hoop coefficient (see Figure 1 The working process of the first and second types of Polyurethane Filled Double Skin Steel Tubular Pipes is analyzed as follows according to the relationship between the slenderness ratios and the critical slenderness ratios:
(1) oa segment is an elastic working phase that is very close to a straight line, At this stage until the steel pipe stress reaches the limit proportional p f (The point a on the curve' the strain is about 0.12%~0.13%.).The load at this time is about 40% to 50% of the ultimate load.
(2) ab segment is Elastic-plastic stage. At this time, the steel pipe stress enters the elastoplastic working stage (The b on the curve' the strain is about 0.38%~0.46%), elastic modulus steel tube is decreasing. While the elastic modulus of polyurethane does not change. At this time, as the external load increases, the axial force distribution ratio between steel pipe and polyurethane is constantly changing. The load-strain curve relationship gradually changes from linear to curve. (Elastic-plastic stage) (3) ab segment is intensive stage. beginning from the b point, due to the plasticity of the steel tube, the load increase is mainly borne by the polyurethane layer, and the lateral deformation of the polyurethane is rapidly enlarged, and the lateral deformation of polyurethane far exceeds the lateral deformation of steel pipe, therefor polyurethane radial extrusion internal and external steel tube, which makes the circumferential stress of the inner and outer steel pipes increases, the tightening force increases. At this time, the polyurethane also enters the yielding stage. , the longitudinal stress of the steel pipe is reduced once and again, but the increase of the bearing capacity of the polyurethane cannot compensate for the decrease of the longitudinal internal force of the steel pipe, so there is a ductile transition phase with a slight decrease in the bearing capacity. When the slenderness ratios of the member is more than the critical situation, the combined performance of the steel-polyurethane Filled Double Skin Steel Tubular can be roughly sealed into three stages as the axial load applied to the model increases. :
(1) oa segment is an elastic working phase that is very close to a straight line, At this stage until the steel pipe stress reaches the limit proportional p f (The point a on the curve' the strain is about 0.12%~0.13%.).The load at this time is about 40% to 50% of the ultimate load. (2) ' ab segment is Elastic-plastic stage. At this point, the stress of the steel tube enters the elastic-plastic stage (The b on the curve' the strain is about 0.4%~0.8%), The axial force distribution ratio between the steel pipe and the polyurethane changes rapidly, and the force applied to the polyurethane layer increases and the force on the steel pipe decreases, the load-strain curve relationship gradually changes from a linear relationship to a curved relationship (elastic-plastic phase), and a significant lateral displacement occurs in the middle of the finite element model, and the overall instability of the component begins to occur.
(3) de segment is downward phase. From point d on, because of the overall instability of the sandwich composite pipe structure, the longitudinal internal force of the steel pipe decreases sharply, the binding force of the steel pipe to polyurethane decreases gradually, and the load of polyurethane increases little. At this time, the load-bearing capacity of the sandwich composite pipe decreases rapidly, forming ' ' c b downward phase.
CONCLUSIONS
Forming a new composite member by injecting a polyurethane elastomer between the inner and outer steel tubes-PFDSST members, it has superior performance than single steel structure. The structure is simple, the ductility is good, the anti-fatigue and anti-corrosion ability is strong, the impact resistance is superior, and the production cost is low. The composite component is hollow inside, which can facilitate the arrangement of various equipments and pipelines, and can be applied to various marine platform structures and Civil engineering structure.
The slenderness ratios and hoop coefficient are important factors affecting the ultimate bearing capacity, stability and ductility of PFDSST members. Choosing the right slenderness ratios and hoop coefficient is the key to designing PFDSST member.
